then necessary to invent an algebra of non-commutative symbols. This important step was effected by Professor Boole, for certain classes of symbols, in his well-known and beautiful memoir published in the Transactions of this Society for the year 1844 ; and the ob ject of the paper which I have now the honour to lay before the Society is to perfect and develope the methods there employed.
For this purpose I have constructed systems of multiplication and division for functions of non*commutative symbols, subject to the same laws of combination as those assumed in Professor Boole's m em oir; and I thus arrive at equations of great utility in the inte gration of linear differential equations with variable coefficients.
I then proceed to develope certain general theorems, which will, I hope, be found interesting. I have applied the methods of multi plication, as just explained, to deduce theorems for non-commutative symbols analogous to the binomial and multinomial theorems of ordinary algebra.
Lastly, I have shown how to employ the equations deduced in the earlier part of this paper in the integration of linear differential equations. I have, for this purpose, made use of methods closely resembling the method of divisors which has so long been used in resolving ordinary algebraical equations. The whole paper will, I hope, be found to be a step upwards in the important subject of which it treats.
I shall just observe, that the symbolical combinations used in this paper may also be applied to the calculus of finite differences, as may be seen in Professor Boole's memoir. In this communication the author has shown how a small quantity of liquid carbonic acid may be readily and safely prepared in glass tubes closed by stoppers of gutta percha, and be brought in a pure state into contact with any solid substance upon which it may be desired to ascertain its chemical or solvent action, or be submitted
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h to the action of electricity by means of wires introduced through the stoppers.
By immersing about fifty substances in the liquid acid for various periods of time, he has found that it is comparatively a chemically inert substance, and not deoxidized by any ordinary deoxidizing agent except the alkali-metals. Its solvent power is extremely limited; it dissolves camphor freely, iodine sparingly, and a few other bodies in small quantities; it does not dissolve oxygen-salts, and it does not redden solid extract of litmus ; it penetrates gutta percha, dissolves out the dark-brown colouring matter, and leaves the gutta percha undissolved, and much more white. It also acts in a singular and somewhat similar manner upon india-rubber; the india-rubber whilst in the liquid acid exhibits no change, but imme diately on being taken out it swells to at least six or eight times its original dimensions, and then slowly contracts to its original volume, evidently from expansion and liberation of absorbed carbonic acid; and it is found to he perfectly white throughout its substance. These effects upon gutta percha and india-rubber may prove useful for practical purposes.
The liquid acid is a strong insulator of electricity; sparks (from a Ruhmkorffs coil) which would pass readily through ^n d s of an inch of cold air, would with difficulty pass through about y^-th of an inch of the liquid acid.
In its general properties it is somewhat analogous to bisulphide of carbon, but it possesses much less solvent power over fatty sub stances.
January 31, 1861.
Major-General SABINE, R.A., Treasurer and Vice-President, in the Chair.
Sir William Jardine, Bart., was admitted into the Society.
The following communications were read :-
